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What are they? Brassinosteroids are
polyhydroxlyated sterol derivatives
with close structural similarity to
animal and insect steroid hormones.
They occur at low levels throughout
the plant kingdom and regulate the
expansion, division and differentiation
of cells in young growing tissues.
More than 40 brassinosteroids have
been identified and characterized
from various plant organs, including
pollen, seeds, and vegetative shoots.
How were they discovered?
Researchers at the US Department of
Agriculture showed that organic
extracts of Brassica napus pollen
strongly stimulated cell elongation
and division in a bean second-
internode assay. The structure of the
active component of the B. napus
extract was characterized in 1979 and
found to be a 28 carbon steroid, given
the name brassinolide. Many
chemically related compounds have
been identified in a range of plant
species, and are named
brassinosteroids. Brassinolide is the
most active and many
brassinosteroids are precursors or
metabolic products of brassinolide.
How are they made? Brassinolide is
derived from the membrane sterol
campesterol through a series of
reductions, hydroxylations,
epimerizations and oxidations. There
are two major branches of the
pathway, termed early and late C-6
oxidation, depending on whether a
ketone at carbon 6 is added before or
after side chain hydroxylation.
Recent evidence suggests that the
pathway is more of a metabolic grid
than two distinct branches. Many of
the genes encoding brassinosteroid
biosynthetic enzymes have been
cloned in Arabidopsis thaliana and
mutants blocking several
biosynthetic steps have been
identified in Arabidopsis, pea and
tomato.
How do they work? A complete
understanding of the molecular
mechanism of brassinosteroid action is
still several years away and is a
pressing research priority in many
laboratories. During cell elongation, a
good deal of evidence suggests that
brassinosteroids affect the mechanical
properties of cell walls, via genomic
and non-genomic pathways, to allow
turgor-driven cell expansion to
proceed. The phenotypes of
brassinosteroid-deficient and
insensitive mutants confirm that
brassinosteroids are essential for cell
elongation and also suggest a role in
vascular differentiation, senescence,
fertility, leaf morphology and
light–dark regulation of development.
Is there a receptor? The BRI1 gene of
Arabidopsis encodes a leucine-rich
repeat receptor kinase that has many
of the properties expected of a
brassinosteroid receptor, or at least a
critical component of a receptor
complex. Mutations in this gene
result in severe developmental
phenotypes and biochemical studies
have shown that overexpression
results in increased binding of
labeled brassinosteroid at the cell
surface. Whether BRI1 binds
brassinosteroid directly or in the
presence of another sterol binding
protein is unknown. Ligand binding
by the extracellular domain of
receptor kinases results in
autophosphorylation and activation of
the intracellular kinase domain. This
is followed by phosphorylation of
downstream components of the
signal transduction pathways. Several
substrates of the BRI1 kinase domain
have been identified in vitro and
experiments are underway to verify if
these are indeed in vivo interacting
partners of BRI1. Interestingly,
plants have conserved the steroid
signal but not the classical animal-
type intracellular steroid receptor
signaling pathway.
Do they have commercial potential?
Spraying brassinosteroid on a variety
of crops including wheat, rice, corn,
melons, potatoes, oranges, grapes and
pears has in some cases dramaticaly
increased yields. Brassinosteroids
apparently have more effect when
plants are under stress than when
grown under optimal conditions.
Structurally modified brassinosteroids
with greater stability under field
conditions have been synthesized and
tested in Japan. An inhibitor of
brassinosteroid biosynthesis,
brassinazole, has also been discovered
in Japan and may have some practical
utility in slowing plant growth.
Where can I find out more? 
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